keep the ATP/Mg+ + concentration ratio of 1. These data show that the inhibi tion by ATP was partly caused by its chelating action for Mg++. Effect of several nucleotides and nucleosides on enzyme activity was examined to clarify a possible regulatory mechanism of the enzyme reaction. Table 1 shows the effect of ADP, AMP, adenosine and adenine on the enzyme activity, The exact reason for its effect has not been clarified yet, although it was found that the mode of the inhibition was not competitive for ATP, as shown in Fig. 4 .
Other nucleotides, such as GDP, GMP, CMP and UMP, inhibited the enzyme activity to some extent, but no specific characteristic was observed between them. Table 2 . ADP formation by the enzyme. Standard assay conditions were used except for AMP, in place of thiamine monophosphate, as substrate. ADP formed by the reaction was separated by Dowex 1 column chromatography according to the method of COHN-CARTER (7). thiamine. Crude extracts were prepared by sonication of these cells, and the enzyme activity and thiamine pyrophosphate contents were measured as described above. As shown in Table 3 , the content of thiamine pyrophosphate in the crude extract increased with increase of thiamine amounts added to the medium, whereas thiamine monophosphate kinase activity was only slightly decreased. On the other hand, the activity of thiaminephosphate pyrophosphorylase was remarkably reduced. Since it has been demonstrated under the similar conditions that three other enzymes, which are involved in thiamine monophosphate synthesis, are also fairly repressed as reported previously (3), it was supposed that thiamine monophosphate kinase is not regulated coordinately with thiamine monophosphate synthesizing enzymes. Table 3 . Effect of thiamine added to the growth medium on thiamine monophosphate kinase activity and thiaminephosphate pyrophosphorylase activity. Crude extract of E. coil KG33, which was grown in the medium containing various concentrations of thiamine, were used as the enzyme source and for measurement of thiamine pyrophosphate content. Thiaminephosphate pyrophosphorylase activity was determined as described in the previous paper (3).
DISCUSSION
The presence of thiamine monophosphate kinase in E. coli, which absolutely requires an appropriate monovalent cation, especially K+, for its activity, is of interest from the viewpoint of the metabolic regulation in the cells. There are many enzymes that are affected by monovalent cations, and in some cases they are key enzymes in metabolic pathways so that the role of these monovalent cations for the metabolic regulation has been investigated extensively in recent years (8) (9) . In general, K+ is important among these monovalent cations, and high concentration of K+ is required for full activity of the enzymes, whereas Na+ has no effect or rather antagonized the effect of K+. Therefore, it is evident that the ratio of K+ to Na+ can be an important factor for the regulation of certain cellular activities.
It is well known that cocarboxylase is involved in sugar metabolism as a co enzyme in several enzyme reactions. Earlier reports suggested that cellular ATP level may be controlled through the cellular level of cocarboxylase in animals (10) and in yeast (11) 
